Background: When assessing health status, physicians may focus on objective symptoms and diagnoses, whereas individuals may focus more on subjective symptoms, functional limitations and quality of life. Methods: In the Zutphen Elderly Study, 710 community-living men (aged 64-84 years) were followed until death for 15 years. Self-rated health was assessed through a single-item question. Physician-rated health was estimated on a Likert scale by physicians after medical history assessment and physical examination. Both health ratings were categorised into three groups. All-cause, cardiovascular and cancer mortality rates were analysed in Cox proportional-hazards models. Results: There were 352 (49.6%) men who felt healthy and 225 (31.7%) men with a good physician-rated health. During 15 years of follow-up 503 of 710 men (70.8%) died, of whom 229 (45.5%) from cardiovascular causes and 144 (28.6%) from cancer. Self-rated and physician-rated health both predicted independently all-cause mortality (hazard ratios [HR] for worst vs. best health category: 1.72; 95% confidence interval [CI]: 1.26-2.33, and 1.77; 95% CI: 1.36-2.29; respectively; P-values of <0.005). When self-rated and physician-rated health were discordant, mortality risk was highest when physicians had a less favourable view on the health status than the participant. Self-rated health predicted independently cancer mortality (HR 2.41), whereas physician-rated health cardiovascular mortality (HR 2.13). Conclusion: Self-rated and physician-rated health status predicted both all-cause mortality, and showed a differential pattern for cancer and cardiovascular diseases mortality.
Introduction
Self-rated health is a global self-assessment of an individual's current health status, and is a consistent and strong predictor of health care-seeking activity, health service utilisation, medication use, disability, morbidity and mortality in elderly subjects [1] [2] [3] [4] [5] [6] [7] [8] . Self-rated health has been identified by the American Institute of Medicine as one of the 20 key indicators valuable in measuring and tracking health of populations [9] . This indicator was chosen because it reliably measures changes over time and it reflects both wellbeing and the burden of illness. It might capture illnesses that are as yet undiagnosed in a latent or prodromal stage or subtle symptoms of biological and physiological adverse changes [2, 10] , and had prognostic value for mortality in a meta-analysis [7] . Associations were also found with causespecific mortality, such as cardiovascular disease (CVD) and cancer mortality, in population-based cohort studies [5, 7] , as well as in patients with prevalent morbidity [11, 12] .
Physician-rated health is a global indicator of health that integrates and interprets objective clinical data assessed through medical history taking and physical examination. Physician-rated health will focus more on the diagnosis of disease and evaluation of symptoms, while self-rated health will focus on a wider range of symptoms, functional limitations and quality of life. The prognostic value of the physician-rated health measure on mortality has been studied almost exclusively in terminally ill patients [13] [14] [15] [16] [17] [18] , showing predictive validity in adverse outcome, especially for short-term prognosis [14] [15] [16] [17] [18] .
Self-rated and physician-rated responses may both contribute to the explanation of survival over and above more objective measures of health. Few previous studies, however, did directly compare the prognostic values of both health rating measures in longitudinal studies. One study that included 69 elderly subjects (median age 84 years), self-rated as well as physician-rated health were predictive of survival for relatively younger subjects, but not in the oldest old age group [19] .
The objectives of this study are 2-fold. First, the contribution to overall mortality is identified for both health measures. Second, cause-specific mortality rates are assessed and compared in relation to both health measures. Therefore, we conducted a cohort study of 710 community-living male adults aged 65-84 during 15 years of follow-up. Our study provides the unique possibility for retrospective validation of initial health assessments by elderly men and physicians in relation to all-cause mortality and major causes of death during a follow up period of 15 years.
Methods

Study population
The cohort of the Zutphen Elderly Study consists of men born between 1900 and 1920. The Zutphen Study started in 1960 as the Dutch contribution to the Seven Countries Study [20] , and in 1985 367 of 555 men who were still alive were re-examined. In addition, a new random sample of 711 men of the same age also living in Zutphen, but not belonging to the original cohort, was invited to participate in 1985. The invitation resulted in a total target population of 1,266 men aged 64-84 years, of whom 887 (response rate 70%) participated in the study in 1985. The study was approved by the Medical Ethics Committee of the University of Leiden, Netherlands. Informed consent was obtained from all participants. We restricted our analysis to 710 (80.0%) men with complete data at baseline and who survived the first 2 years of follow-up, for reasons explained later.
Self-rated and physician-rated health
Physician-rated health was estimated in a hospital setting by one out of five trained physicians on availability (one cardiologist, one general internist, two internist-geriatricians and one occupational health physician) after having undertaken electrocardiography, a medical history and physical examination. Physicians were not aware of the physical activity overall score at the time of assessment. The medical history was obtained using a standardised questionnaire based on the cardiovascular survey questionnaire developed by Rose and Blackburn [21] . A training session took place prior to the study, which all physicians attended, that included administering the standardised medical questionnaire, a physical examination and body measurements. A five-point Likert scale format was used to measure physician-rated health: 'How would you consider the health status of this man', with answer categories ranging from 1 = good, 2 = above average, 3 = average, 4 = worse than average, to 5 = poor. The categories for average (n = 255), worse than average (n = 51) and poor (n = 2) were collapsed into a single category for use in further analyses, because of small numbers of the later two categories.
Several weeks later, study dietitians visited participants at their homes to obtain detailed dietary histories. During this visit participants received a standardised questionnaire to be completed and send back by regular post. This questionnaire assessed self-rated health through a single-item question: 'We would like to know what you think of your health', with four answer categories: (1) healthy, (2) quite healthy, (3) moderately healthy and (4) not healthy [3] . Categories for moderately healthy (n = 65) and not healthy (n = 11) were collapsed into a single category for use in further analyses, because of small numbers.
Mortality ascertainment
Information on the vital status of the participants until 2000 was obtained from municipal population registries. Causes of death were obtained from the Central Bureau of Statistics (CBS) till 1990. From 1985 till 2000 information was also obtained from the participants' general practitioners. Information was verified with either hospital discharge data or information from the Dutch cancer registry. The initial coding of the causes of death was done by three different physicians and the final coding by an experienced clinical epidemiologist. Only the primary cause of death was included in the analyses. Coding of the causes of death followed the International Classification of Diseases (ICD-9), with codes 390-459 referring to CVD, and codes 140-172 and 174-208 referring to malignant neoplasm (i.e. cancer, except non-melanocytic skin cancers). One man was lost to follow-up and was included in the analyses, but censored after 5.1 years of follow-up.
Confounding and risk factors
The baseline survey was conducted between March and June in 1985. Information on self-rated health, living arrangement and education was obtained by a selfadministered questionnaire. A validated method was used to assess physical activity [22] . Alcohol use and wine consumption were obtained by cross-check dietary history [23] . A medical questionnaire provided information about family history of myocardial infarction or stroke, use of antihypertensive medication and smoking. Prevalence of CVD (i.e. intermittent claudication, stroke or myocardial infarction), cancer, diabetes mellitus, chronic obstructive pulmonary disease (COPD; referring to chronic bronchitis and pulmonary emphysema) and pulmonary tuberculosis were obtained using a standardised questionnaire and verified with hospital discharge data and written information from general practitioners. Measured height and weight were used to calculate body mass index (BMI).
Statistical analysis
Age, physical activity and BMI were continuous, and all other variables categorical. Since the physical activity score was positively skewed, it was logarithmically transformed and the geometric mean (P 10 ; P 90 ) is given. Baseline characteristics of the participants were compared between three categories of both health measures by using the χ 2 test (linear-by-linear term) and one-way analysis of variance (ANOVA, for linear trend), when appropriate.
Hazard ratios (HR) with 95% confidence intervals (CIs) of mortality were estimated by Cox proportional-hazards models. Since causal inference is limited by potential reverse-causation bias, lag time analysis excluded the first 2 years of observation from all survival analyses, excluding 70 (9.0%) of 780 participants with deaths in the early years. Four multivariable models were used. In models that estimated the effects of physician-rated health, we also adjusted for the categorical variable of the attending physician to control for inter-rater variation. Next, the three categories of self-rated health and physician-rated health were collapsed into two categories each, and combined into a new variable of four categories to be used in Cox proportionalhazards models. Cause-specific mortality was analysed in a fully adjusted model (corresponding to Model 4). Two-tailed P-values of <0.05 were considered statistically significant. The software used was SPSS 17.0.
Results
Baseline characteristics in 1985
The mean (±SD) age of the 710 participating men was 71.9 ± 5.1 years (range 65-84) in 1985. There were 307 current smokers (43.2%) and 179 alcohol users of more than 20 g/day (25.2%). A total of 284 (40.0%) men were suffering from at least one chronic disease, being 119 from CVD, 44 from cancer, 37 from diabetes mellitus, 111 from COPD and 27 from tuberculosis. Categories of self-rated and physician-rated health were strongly correlated (χ 2 (1) = 75.0; P < 0.001 for trend). Table 3 ). Likewise, compared with men with the best physician-rated health, those with the worst physician-rated health had a 77% higher multivariable adjusted HR of all-cause mortality (HR 1.77; 95% CI: 1.36-2.29; Table 3 ). These effects were only slightly attenuated when combining both health measures into one model (Model 4; Table 3 ). When combining both health ratings into one composite variable, this also pointed to an independent and additive effect of the two variables (Table 3) . After excluding 284 men with any chronic disease at baseline, similar results were obtained for the remaining 426 men (results not shown).
Health measures and cause-specific mortality
Of the 503 men who died during follow-up, 229 men (45.5%) died from cardiovascular causes and 144 (28.
(e.g. colon and stomach) and 25 (17.4%) from prostate cancer.
Self-rated health predicted for cancer mortality (HR for feeling moderately or not healthy vs. feeling healthy 2.41; 95% CI: 1.39-4.15; P for trend 0.01), but showed no independent predictive value for CVD mortality (HR 1.39; 95% CI: 0.86-2.25; P for trend 0.12). In contrast, physician-rated health predicted for CVD death (HR for average to poor vs. good rated health 2.13; 95% CI: 1.43-3.18; P for trend <0.001), but not for cancer mortality (HR 1.16; 95% CI: 0.72-1.88; P for trend 0.54).
Discussion
This prospective cohort study showed that self-rated and physician-rated health have independent prognostic value in elderly community-living men. Both measures of health predicted all-cause mortality, while self-rated health was superior in predicting cancer mortality and physicians differentially predicted CVD death. Self-rated and physician-rated health were not always concordant. In discordant groups, mortality risk was highest when physicians had a less favourable view on the health status than the participants.
We confirmed the prognostic value of self-rated health for all-cause mortality [1] [2] [3] [4] [5] [6] [7] [8] [13] [14] [15] . Results of prospective cohort studies on the association between physician-rated health and all cause mortality are scarce. Our findings were largely consistent with those of a small study in elderly subjects that found that both health assessments were Data are mean ± SD, n (%) or geometric mean (P 10 ; P 90 ; for physical activity). P-value: χ 2 test for trend or ANOVA for linear trend over categories of the health rating. COPD refers to chronic bronchitis and emphysema. a Higher education is defined as general education, higher vocational education, college or university. predictive of survival [19] . We extended these findings especially for the discordant groups. We found that the participants who had a less than optimal self-rated health but a physician-rated health that was above average had a 25% increased risk of all cause mortality, compared with the subjects with optimal ratings on both global health measures. These 'worried but well' participants thus were at a slightly increased mortality risk. In contrast, the participants who felt well but were not considered to be in a good health by the physicians were at a 71% increased risk of mortality. Self-rated health predicted cancer mortality better than physician-rated health. In previous studies, physicians predicted survival duration in terminal cancer patients with short survival durations quite accurately [14] [15] [16] [17] [18] , but these conditions differ drastically in elderly community-living subjects. Self-rated health may better capture mild and vaguely experienced impairments and symptoms, like dysphagia, anorexia, fatigue, dyspnoea and other physical and psychological disturbances; and consequently pre-clinical expression of occult cancer. Latency periods from exposure to cancer-causing agents and clinical manifest disease vary by cancer type, but could be protracted in less aggressive tumours. Inflammation in the microenvironment of tumours are part of the causal pathways of many cancer types [24, 25] , whereas a poor self-rated health status was found to be related to low-grade inflammation [10] .
Although physicians are trained experts in weighing and integrating multiple and complex CVD risk factors, there are few prospective data on the prognostic value of physician-rated health on CVD death in non-clinical populations. As physician-rated health independently predicted CVD death over the course of 15 years, CVD risk weighted heavily in the clinical judgement summarised in the physician-rated health assessment, which likely included contributions from many CVD risk factors (e.g. age, gender, socio-economic status, smoking status, elevated blood pressure, treatment of hypertension, prevalence of myocardial infarction, stroke and diabetes mellitus, abdominal obesity and family history of premature CVD). The difference between the predictive value of physician-rated and self-rated health may be explained by the fact that physicians did a better job integrating the effects of different risk factors of CVD than elderly men.
Potential limitations of our study merit consideration. We did not assess or take into consideration the professional experience of the five examining physicians, which might have influenced the appreciation of health status for different disease categories. Next, the Zutphen Elderly Study cohort is composed of healthy, white Dutch men, which may limit the generalisability of our findings to other ethnic groups and to women. Sex differences for the relationship between self-rated health and mortality were described previously [26, 27] . Moreover, it remains possible that the overall association with mortality can partly be ascribed to residual confounding or reverse causation, but bias due to pre-existing disease and illness-related lowering of health status was reduced as we restricted the outcome to men who died only after a lag period of 2 years. Finally, although discordant groups were of interest, the two health rating methodologies were rather dissimilar. Strengths of our study are the almost complete mortality follow-up and the inclusion of sufficient men to estimate mortality risk reliably, and that all participants were uniformly examined by physicians at baseline.
Our results suggest that both self-rated and physicianrated health independently predicted all-cause mortality and that the integration of physician-rated and self-rated health status improves the strength of this association. In addition, self-rated health predicted cancer mortality and physicianrated health CVD mortality. Self-rated health can be obtained easily and free of potential harms, and added predictive power to all-cause and cancer mortality. These health ratings provide important additional information to help clinicians to optimise decision making around treatment, hospital referral and requirement of follow-up visits to achieve patient-centred care.
Key points
• Self-rated and physician-rated health status independently predicted all-cause mortality.
• A poor self-rated health was associated with cancer mortality.
• A poor physician-rated health was associated with cardiovascular mortality.
